Progress in biochemistry, immunocytochemistry and radioimmunoassay in the past few years has produced a whole new collection of peptide molecules extracted from the digestive tract. Two facts are evident from these new data : (i) many peptides in the gastrointestinal tract are present in both endocrine cells and nerve fibers, and (ii) many peptides are found in both the brain and the gastrointestinal tract. There is thus a large wave of interest in the so-called brain-gut axis and in the relations between brain and gut and between nerves and hormones.
The motile system of the gastrointestinal tract is a complex whole having several organizational levels. The morphological, fixed structure is a« cable » network comprising smooth muscle and intrinsic and extrinsic nerves. Control feedback loops may be evidenced at all levels-muscular, intrinsic, ganglionic and central. Local concentrations of circulating (endocrine) or paracrine peptides may act as modulators of this basic pattern by contributing to the depolarization or the hyperpolarization of smooth muscle cell membranes. The mode of action of these peptides reveals at least two different kinds of receptor sites : one on the smooth muscle cells and the other on the axons or cell bodies of intramural excitatory or inhibitory neurons. In addition, central nervous system effects may centrally modulate the long pathway reflexes travelling in the main vagosympathetic trunks. It is no longer possible to separate completely the neural from the hormonal in studying motility control. The whole neuroendocrine control complex must be investigated. Gonella, 1978 (Christensen, Caprilli and Lund, 1969 Gonella, 1971) .
Intestinal smooth muscle is provided with a series of receptors for neurotransmitters and gastrointestinal peptides. (Burnstock, 1972 (Burnstock, , 1979 , ATP-consuming, peptidergic, or sometimes dopaminergic (Valenzuela, 1976 Descending inhibitory circuits have also been described in the rabbit small intestine and in the esophagus and at the gastroduodenal junction (Daniel, 1977 (Stockley, 1978 (Bulbring and Gershon, 1967 ; Gonella, 1978) .
Besides these substances, there are many peptides in plexus nerve fibers (Polak and Bloom, 1978 ; Hokfelt et al., 1978) (Gonella, 1978) .
Sphincter innervation, particularly that of the lower esophagus sphincter, is different. Alpha adrenergic excitatory receptors are present on the smooth muscle cells of the LES and induce contraction. On the other hand, it has been recently shown in the cat that sympathetic stimulation and noradrenaline enhance cholinergic LES effects, probably by stimulating cholinergic myenteric neurons . This effect could not be demonstrated in the opossum (Fournet, Snape and Cohen, 1979 (Morrison, 1977 Mei, 1970 ; Leek, 1972 ; Paintal, 1973) . Other mechanoreceptors found in the mucosal layers are stimulated by contractions of the muscularis mucosae and by tactile stimulation of the mucosa. They discharge irregularly and adapt rapidly (Paintal, 1957) .
There are many chemoreceptors in the duodenum which are pH, glucose or amino acid-sensitive (Iggo, 1957 ; Davison, 1972 ; Sharma and Nasset, 1962) .
Recently, intestinal vagal glucoreceptors were studied in the cat (Mei, 1978) . These receptors are connected to slowly adapting neurons corresponding to type-C fibers. They respond rapidly when the intestine is perfused with glucose or other sugars, are not sensitive to mechanical stimulation and do not seem to respond directly to the osmotic pressure of solutions, although showing increased response with the concentration. Their structure is unknown but they are probably situated near the mucosal cells. Some complexely branched fibers in the villi could represent glucosensitive endings.
Vagal thermoreceptors have also been described (El Ouazzani and Mei, 1979).
Role of prevertebral ganglia.
The prevertebral ganglia of the autonomic nervous system (solar plexus ganglia, inferior mesenteric ganglion) were considered for a long time as simple relays on the efferent sympathetic pathway destined for the abdominal organs.
Recently, however, intracellular neuronal activity recorded in the inferior mesenteric ganglion has shown that some postganglionic neurons receive synaptic influences from the colon, and even from the more oral zones of the digestive tract as well as from the central nervous system (Szurszewski and Weems, 1976) . This autonomic ganglion would have three different functions : multiplication of efferent impulses, integration of afferent impulses and participation in peripheral reflex activity. It should be noted that since the same ganglionic neuron receives both centrifugal and centripetal impulses from the central nervous system by the peripheral reflex route, it is able to integrate these data (Szurszewski, 1977) .
All autonomic ganglia do not function in the same way, and electrophysiological techniques are useful in determining whether a ganglionic cell receives one or more preganglionic fibers. In the hamster pelvic ganglia, each neuron receives only one to four preganglionic fibers, each fiber forming an « obligatory » synapse, i.e. an impulse on only one preganglionic fiber always triggers a postganglionic impulse. Moreover, many cells of that ganglion receive sympathetic (hypogastric nerve) as well as parasympathetic (pelvic nerve) afferent impulses. The functional significance of this process is unknown. Finally, the ganglion cell of these pelvic ganglia acts simply as a relay.
In contrast to these data, other prevertebral ganglia behave differently. Studies on the guinea-pig (Crowcroft and Szurszewski, 1971) The neurons of the inferior mesenteric ganglion also receive sensory impulses from the colon through the lumbar colic nerves. These impulses from slowly adapting mechanoreceptors, whose discharge rhythm seems correlated with the state of endoluminal pressure and propulsive motor activity, are inhibited when tetrodotoxin is perfused into the 'colon (Szurszewski, 1977) . These mechanoreceptors constitute the afferent branch of a reflex loop whose efferent is the noradrenergic postganglionic neuron. This neuron acts (i) on the intramural excitatory neurons by decreasing their acetylcholine release, (ii) on the muscle by reducing contractile activity and (iii) on the mechanoreceptors themselves by desensitizing them (Szurszewski and Weems, 1976) .
A last function of the prevertebral ganglia would be to connect the functions of the different zones of the digestive tract. This has been shown between the distal and proximal colon by the cross-innervation of inferior and superior mesenteric ganglia. (Boiselle, Rozé and Vatier, 1977) .
The existence of a pathway connecting the hypothalamus and the vagal nerve indicates that there may be many modulating factors.
A pharmacological study of the modulation of this pathway has produced positive results on gastric and pancreatic secretion (Rozé et al., 1978 (Rozé et al., , 1979 and it should also be fruitful as regards motility (Burks, 1978 (Stewart, Weisbrodt and Burks, 1977b The actions reported with morphine encourage research on endogenous opioid peptides, endorphins and enkephalins (Konturek, 1978 
